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The study of ITO films by spray pyrolysis with the inorganic salts of indium
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Abstract: Indium tin oxide (ITO) films are deposited on soda-lime glass substrates by the spray
pyrolysis method with a spray solution of In(NQj;); ¢ 4. 5H,O and InCl; « 3H,;O as a precursor,
SnCl; « 5H;O as a dopant and acetylacetone (AcAcH) as a chelating agent. The deposition rate
of ITO film without orientation using In(NO;); * 4. 5H,0O is lower, and the figure merit of film
with grains from 100~150 nm is 4. 03X 107°Q™!. The deposition rate of ITO film with (400) o-
rientation using InCl; » 4H;O is faster, and the figure merit of film with grains from 200~ 400
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nm is 5.85X107° Q7.
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ITOH B4 AL WEEA F bR F 4
RE» AT 7F 2 325 B m AR K FHL BB R Yt VB B 5 4
B W UL TTO MR 7 i A B At b
FEATORS 78 R | B AR 4, H b g
FPEBAR BA R E AR P R i 48 # i A %

W E R LA RN B ATRBIR B
L, R E T BRI EE W E A E AR R
R REME R BT R . 78138 T, BUR
FRBELLWAER BT BRI AR R
A FIRFERER ERR ERREENEE. &
[F] BRI 3R B IR VR B E R B R B B A —

Wi HE: 2013-12-10

A EMN X FBIEE R BT A ALY R
REhH R R R XA R A —R . B, B
P RE DT R A B3R BT YRR O B R SR i & AL
VHMERNXESR. FREURFRNERERSER
PR A B PR AR B AL ITO BRI
HREBERAURESRANERTIE . BEERA
PLER A B8 BT DAL i R % 95 . 8 TALIR &=
EAWNMNRE R QAR BEAE" . DI
R4 AL B ] H B9 ITO BURKE B F PLALE R
BB B BRSO [ 4 BRI B L9 R
ARERER ITO WL BXHE R RELEEERER
M Xe 4k, B R JRURHIR B A Al R % ke

E&TH: BRELERAEGERESARETE (101-221316),
EEEGNA: BR.B. LA . PR FHIRERFEEH A ITO #HE, E-mail:gaoyun031@163. com,
BEE B .48 85 HREFAIAVEERES5ER . TEYREEBSEE SR . WS HER. 4K

HEL , E-mail;zhaogy@ xaut. edu. cn,



176

THZRE T R2E2IR (2014045 30 B 2 1

WS P & ITO MR R RS W REE S
Lk BE R B B ST R BB

AW I H L RACHE S AR O R JFORE
FALH N B FBNBEFE S ITO BRI, %N
VSR L 3 58 IR VR B AR R 1k 3 EE AR SR R Y
RIFHTEB E RSB P R R BRE RN
ITO WMk G5t R TR Ot i v RE B M, DA
Bt & R REIR BB ITO #E

1 £ B

BL In (NO;); » 4. 5H,0 X H & FE ¥. D
SnCl, * 5H,ON B2 5. Z BEWEH (AcAcH) HE &
F, 4R EE/R 2R 10 2 1+ 6 %5 T FF B E 4 A B8 AR VR
4 0.2 mol/L(In B F¥E)ITO B, H LK In-N
BIWE % W M InCl » 4H,O R B & BE . U
SnCl, « 5H;Ok#B %7, ZBE A B (AcAcH) AE &
N, FIBEHEE AR R 10 ¢ 1+ 6 5 T FF BT ) 0 BB /R
WY 0.2 mol/L(In B TR EITO B #, HiL
X In-Cl BIBTR TR .

SLEGH SCREAT IR MR A AR SR I e TR R IR
WETARRET T 5H03, 315 2 MH DK 4
BIRHRBER, ERSBERSEFRETRRER,
7 {58 P LT P R MR AT B IR L e A, Bk H AR
BEE K 25 cm, S EN 5.0 kg/m*, WME RN
80 mL/min, B I8 B % & 7E 350°C ~500C, B
FAERESBHHERRGHE . # 8 In-Cl RIBSRE
il & B E AR f 1D 24 ITO-CL, f# F In-N BB IRk 7R
il 2 B AR SR ITO-N,

S2E SR A RD-7000 2 X 5H4R A7 ST 4 5
ISR G, R B VB-400 2048 fw {300 % T iy i
JE, 2R SDY-5 2 g #1243 I 3K v B A4 5 AL
SRA ISM-6700F &l R St B F BB 4 7
JER E RS, R V-570 B 51 0] L% 4 66 B
THI R ) S8 S T R

2 BR59W

2.1 ITO HER PS5
2.1.1 fb2¥ERBHr

BT, BIRESES R XA SR X
FRER, ERIRT . FRSEHBEANER BR
i BRMSE=ATRE, A TEMARESRE S
FRRHRS RS R, AL R R R7E A RNR E
BT Je R A0 3, 53 5 03 b e 4 A 45 ok B 5T 9 R
BRI R MR

Bl 124 In-N B BHR & 4 317 100C.350C H

500 C T #u4b3 6 h Frig# R m XRD 51 B .
B 1A LAY A FIREE T #4% ITO-N B KB RK 1
FER4E T 45 (No. 65-3170),22°,31°,36°,51°,61°
R B3R 08 43 B % BE & In, O, (211), (222), (400)
(440>, (622) W TE M5, FEE R E RN A H , In, O;
2 i BERE R L E R R I LAl AH S5 A B

S AL R, In-N BIBHA I TE 100C T ,BEE
BRER, T UEESEER In,0; MK,

(222)

(400) (440)

= (622)
= () 411) (322) (611)
M 'M )
= WMM
wwww
] | | | | 100°C
20 30 40 50 60 70

26/(%)

Bl ARE#RAEEET & ITO-N BAR K XRD 54
Fig.1 The XRD patterns of ITO-N powders
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Fig.3 The deposition rate curve of

films with various tempertures
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Fig. 4 The XRD patterns of films deposited
with different spray solution at 500°C
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Fig.5 The SEM photographs of sample ITO-Cl and ITO-N
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Fig.6 The UV transmission spectra
of sample ITO-Cl and ITO-N
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